Searching PAJ 

BEST AVAILABLE COPY 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(11)Publication number : 2002-121259 
(43)Date of publication of application : 23.04.2002 



(51)lnt.CI. 




C08G 59/20 
C08G 59/14 
C08G 59/50 
C08K 3/00 
C08L 63/00 
HOIL 21/56 
HOIL 23/29 
HOIL 23/31 




(21)Appllcation number : 


: 2000-318697 


(71)Applicant : 


: SUMITOMO BAKELITE CO LTD 


(22)Date of filing : 


19.10.2000 


(72) Inventor : 


KATSURAYAMA SATORU 



(54) LIQUID SEALING RESIN COMPOSITION, METHOD FOR PRODUCING 
SEMICONDUCTOR DEVICE AND SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtiain a liquid sealing resin composition which can give a 
stage B resin cured product having a low stress property and excellent adhesivity. 
SOLUTION: The liquid sealing resin composition comprises an epoxy resin having two or 
more functional epoxy group, a silicone-modified liquid epoxy resin having a disiloxane 
structure represented by formula (1), a diaminodiphenylsuifone , an ipoirianiafiJtgj; and a high 
boil ing point solvent , and is characterized by containing a curing agent in one chemical 
equivalent amount per 100 pts.wt. of all the epoxy resins, containing the high boiling point 
solvent in an amount o f 5 to 20 pts.wt. per 100 pts.wt, of all the resins, and giving its cured 
product whose modulus in tension is <5 GPa. 
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NOVELTY - Liquid sealing resin composition comprises : 

(1) epoxy resin comprising bi- functional or more functional epoxy group; 

(2) silicon-modified liquid epoxy resin comprising disiloxcoie structure; 

(3) dieuninodiphenylsulf one ; 

(4) inorganic filler; and 

(5) high-boiling point solvent (5-20pbw) and has tensile modulus of 5 GPa after 
curing . 

DETAILED DESCRIPTION - Liquid sealing resin composition comprises : 

(1) epoxy resin comprising bi- functional or more functional epoxy group; 

(2) silicon-modified liquid epoxy resin comprising disiloxane structure of 
formula (I) ; 
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conductive paste or non conductive film for mounting flip chip or wafer level 
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ADVANTAGE - The resin composition can be in B- stage and has low elasticity and 
high relioJaility and decreases warpage of package. The composition makes it 
possible to mount semiconductor of high performance. 
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* NOTICES * 

JPO cUid NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquefied closure resin constituent for shock 
resistance, an adhesive property, and the semiconductor devices with which it has especially a low 
elastic modulus, and the closure of the curvature of a hardened material is carried out by the method of 
application especially in a wafer front face about a very small liquefied closure resin constituent. 
[0002] 

[Description of the Prior Art] The demand of dependability to the resin ingredient which is a 
circumference ingredient is becoming severe with enlargement of a semiconductor chip, the formation 
of many pins of a package, and diversification every year in recent years. Although the package which 
pasted up the semiconductor chip on the leadframe conventionally and was closed by mold resin was in 
use, packages like a ball grid array (BGA) have been increasing in number from the limitation of the 
formation of many pins. The closure of the BGA is carried out with mold resin or liquefied resin- 
However, in the case of liquefied resui, for unsymmetrical structure, curvature may occur after 
hardening and joining with a ball may become inadequate after mounting. 

[0003] This is to restrict the addition of an inorganic filler compared with a mold resin compound, 
mainly in order to maintain liquefied nature, and for curvature to occur by the heat shrink. Moreover, 
stress occurs inside a liquefied resin hardened material for this curvature to generate, and there is a 
possibility that a crack may arise in a reliability trial, especially a spalling test. This crack will become 
remarkable if the configuration of the field of a closure part becomes a rectangle. The increment in stress 
and embrittlement by the high elastic modulus at the time of cooling in a spalling test can be considered 
as a cause by which this crack happens. 

[0004] Furthermore, the flip chip mounting method appeared from a demand called high integration of 
IC chip, and densification and the miniaturization of an IC package, and QFP etc. has shifted to the 
compact package from the mold type large-sized package. Furthermore, a chip scale package and a 
wafer level package are devised from a viewpoint of package production at thin-shape-izing and the cost 
reduction of a package, and the same process, package mounting aiming at protection of IC is performed 
using the under-filling method, the potting method or the printing method, the spin coat method, etc. in 
connection with it, and liquefied resin is used according to various package properties. However, if it 
becomes such a special package, it must apply to a thin mother board and a thin wafer, and also in order 
to raise a package property, low curvature-ization of a package will serve as an important problem. 
[0005] Moreover, in recent years, there is a demand of the package closure to the chip of large-sized size 
or a chip with a special form, and also in order to raise the connection dependability in a chip scale 
package, the surface smooth nature of the hardened material of a liquefied closure resin constituent 
becomes indispensable. 

[0006] Generally liquefied closure resin has resistance greatly inferior in the elastic modulus at the time 
of cooling, and embrittlement to a crack, although an epoxy resin, cyanate resin, etc. are generally used. 
Furthermore, since hardening contraction of a hardened material was large, there was a fault that the 
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copra nullity of a package could not be maintained. Then, the cure oif adding (2) low stress agent which 
lowers the crosslinking density of (1) hardened material as an approach of solving these troubles can be 
considered. However, in the case of (1), an adhesive property is inferior on the contrary at the time of 
heat, and a limitation is in the addition from the viscous relation at the time of an activity about (2), and 
it cannot be said to be an effective approach. 

[0007] Although silicone resin is raised as a candidate as resin for liquefied closure resin, and it is 
improvable about the above-mentioned property, since the permeability of moisture is large, there is a 
problem that corrosion arises into the circuit part of a chip by steam diffusion. The liquefied closure 
resin which there is [ resin ] a problem that a fluidity is conversely inferior when an inorganic filler is 
added together with the member which furthermore sticks the coefficient of linear expansion of the 
liquefied closure resin using silicone resin, in order to lessen curvature, and reconciled low curvature 
nature and the fluidity of resin did not have former. Moreover, it had the above-mentioned property and 
the liquefied resin ingredient in which the formation of B-stage is possible did not have former, either. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention offers the liquefied closure resin constituent 
in which the formation of B-stage excellent in low stress nature and an adhesive property is possible, 
makes it possible to give little package of curvature using those resin, and offers the semiconductor 
device excellent in thermal shock resistance. 
[0009] 

[Means for Solving the Problem] The epoxy resin with which this invention has the epoxy group of two 
or more organic functions, the siUcone denaturation liquefied epoxy resin which has the disiloxane 
structure expressed with a general formula (1), In the liquefied closure resin constituent which consists 
of diaminodiphenyl sulfone , an inorganic filler , and a high-boiling point solvent It is the liquefied 
closure resin constituent whose modulus of elasticity in tension of tihe hardened material of 5 - 20 weight 
section implication and this liquefied closure resin constituent is 5 or less GPas about a high-boiling 
point solvent to the equivalent section and all the epoxy resin 100 weight sections to all the epoxy resin 
100 weight sections in a curing agent. Furthermore, a silicone denaturation liquefied epoxy resin is 
shown by the general formula (2) as a desirable gestalt. The bisphenols (b) expressed with the silicone 
denaturation liquefied epoxy resin (a) whose m of a silicone denaturation liquefied epoxy resin a 
silicone denaturation liquefied epoxy resin is indicated to be by the general formula (2) is 0, and a 
general formula (3) are compounded by the pyrogenetic reaction, a silicone denaturation liquefied epoxy 
resin ~ the hydroxy 1-group mole ratio of epoxy group mole-ratio [ of mole-ratio {(a) of a silicone 
denaturation liquefied epoxy resin (a) and bisphenols (b) ]/(b) -} - the range of 1-10 - a pyrogenetic 
reaction ~ compounding — The epoxy resin which contains the epoxy group of two or more organic 
functions in [ all ] an epoxy resin is contained 15 to 50% of the weight. The mean particle diameter of an 
inorganic filler is 0.5-10 micrometers, a maximum grain size is 27 micrometers or less, and it is the 
liquefied closure resin constituent in which the formation of B-stage is possible to a liquefied closure 
resin constituent, including an inorganic filler 20 to 40% of the weight. 

[0010] (1) The process which applies on a wafer the liquefied closure resin constituent in which B-stage 
is possible, (2) The dicing of the process and (3) this wafer which form a liquefied closure resin 
constituent into B-stage is carried out. In the manufacture approach of the semiconductor device which 
consists of a sticking-by-pressure process by joining to the process which piece[ of an individual ]-izes a 
semiconductor device, and the semiconductor device and substrate which were piece [ of (4) 
individuals ]-ized, carrying out a heating flow of the liquefied closure resin constituent formed into B- 
stage by coincidence, and cooling This liquefied closure resin constituent is the manufacture approach of 
the semiconductor device which is the above-mentioned liquefied closure resin constituent. Moreover, it 
is the semiconductor device manufactured using the above-mentioned liquefied closure resin constituent. 

[0011] 
[Formula 4] 
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[Formula 5] 

O CH3 O 



[Formula 6] 




[0012] 

[Embodiment of the Invention] This invention is explained to a detail. It is glycidyl ether which has 
biphenyl frames which have mono-hydroxy naphthalene or a dihydroxy naphthalene frame, for example, 
such as diglycidyl ether and tetramethyl biphenol, as an epoxy resin which has the epoxy group of two 
or more organic fimctions used by this invention, and it is desirable to have crystallinity in ordinary 
temperature. As for the addition, it is desirable that they are 20 - 40% of the weight of all the epoxy 
resins that are the sum total of the epoxy resin which has the epoxy group of two or more organic 
functions, and the below-mentioned silicone denaturation liquefied epoxy resin. If the property of a 
crystalline epoxy resin does not appear that it is less than 20 % of the weight, but the remelting property 
after the formation of B-stage deteriorates, or the fault of adhesion deteriorating arises and 40 % of the 
weight is exceeded, a low elastic modulus is spoiled and it may become weak at thermal shock 
resistance. 

[0013] By the system which uses a filler fo r diaminodiphenyl sulfone as a curing agent like the after- 
mentioned, since there is a possibility of becoming weak when B-stage is formed, as an epoxy resin, 
weight per epoxy equivalent is 200 or more, and it is desirable for an epoxy group to be [ for the thing of 
two or more organic functions ] a principal component. When the epoxy resin equivalent is smaller than 
200, the resin after the formation of B-stage is weak, and it is for producing the chip of resin etc. 
Moreover, since it is used for semi-conductor mounting, as for the ionicity impurity, especially 
hydrolysis nature c hlorine of an epoxy resin, it is desirable that it is 1000 ppm or less . 
[0014] As a silicone modified epoxy resin which has the disiloxane structure expressed with the general 
formula (1) used by this invention, it is required in the frame to have mono-disiloxane association shown 
by the general formula (1). As the example, the silicone modified epoxy resin shown by the general 
formula (2) Independence or this silicone modified epoxy resin, The thing reacted and obtained in this 
silicone modified epoxy resin and the compound which has the permutation term which can react, or the 
commercial epoxy resin which does not have disiloxane structure like bisphenol A or a bisphenol female 
mold epoxy resin, It is not this limitation although what reacts with the compound which has the mono- 
disiloxane structure which has an epoxy group, and a carboxylic acid, an amine and the substituent to 
which thiols can react, and is shown by the general formula (1), and is obtained is mentioned. Moreover, 
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it is desirable to perform these reactions by the basis of a under [ an overepoxy resin ]. The reactant 
which it is shown by the general formula (2), and the silicone modified epoxy resin and bisphenols 
which are m= 0 are made to react by the basis of a under [ an overepoxy resin ], and is obtained in it is 
suitable for this invention. Even if it is m= 1 or more, it is possible to reduce an elastic modulus and to 
make thermal shock resistance discover, but since possibility of spoiling adhesion exists, m= 0 is more 
desirable. 

[0015] As an example of a reaction of the silicone modified epoxy resin shown by the general formula 
(2), and bisphenols, bisphenols (b) which are expressed with the epoxy resin (a) of a general formula (2) 
and a general formula (3) are mixed, a solvent is added as occasion demands, and it is made to react on 
conditions 100 degrees C or more. As equivalent ratio {the hydroxyl equivalent of weight-per-epoxy- 
equivalent [ of (a) ]/(b)}, the pyrogenetic reaction under the superfluous existence of an epoxy group is 
desirable, and it is more desirable for (a)/(b) to be 1-10. Since an epoxy group does not remain that it is 
less than one, even if this adds liquefied phenol, it is for not reacting any longer and is because there is a 
possibility of the silicone modified epoxy resin which is an imreacted raw material remaining if it 
becomes ten or more, and polluting an edge strip as out gas during hardening. The modulus of elasticity 
in tension of the hardened material of a liquefied closure resin constituent is 5 or less GPas, and is 3 or 
less GPas preferably. When the modulus of elasticity in tension of the hardened material of a liquefied 
closure resin constituent exceeds 5GPa(s), there is a problem that the crack by the heat-resistant impact 
increases. 

[0016] As an example of bisphenols, bisphenol A, Bisphenol F Bisphenol S, tetramethyl bisphenol A, 
the tetramethyl bisphenol F The tetramethyl bisphenol S, dihydroxy diphenyl ether, A dihydroxy 
benzophenone, an o-hydroxy phenol, an m-hydroxy phenol, A p-hydroxy phenol, biphenol, tetramethyl 
biphenol. An ethylidene bisphenol, a methylethylidene screw (methyl phenol), alpha-methyl 
benzylidene bisphenol, a cyclohexylidene bisphenol, an arylation bisphenol, etc. may be mentioned, 
these may be independent, or it may mix and they may be used. 

[0017] The c uring agent used by this invention has a desirable diaminodiphenyl sulfong system curing 
agent. This is because it is desirable although the thermosetting liquefied resin constituent in which the 
formation of B-stage is possible is obtained. Although the equivalent thing of the addition of 
diaminodiphenyl sulfone is desirable, even if it does not double the equivalent to the total epoxy resin 
equivalent in the range which does not spoil a resin hardened material property, it does not interfere. 
However, since the lack of hardening will be urged or the working life (pot life) and storage working life 
(shelf life) as a product will be spoiled if the equivalent is shifted too much, it is not desirable. 
[0018] As an example of the inorganic filler used by this invention, a calcium carbonate, a silica, an 
alumina, nitriding aluminum, etc. are mentioned, and gold, silver, copper, nickel, aluminum, carbon, etc. 
are mentioned as an example of a conductive filler. Although two or more these may be mixed by the 
application, in a conductive case, the silica of silver is desirable in a case insulating at dependability and 
the point of cost. As for the addition, it is desirable that it is 20 - 60% of the weight of a liquefied resin 
constituent in order to maintain the property (moisture resistance, workability) as liquefied resin. It is 
because it shifts from the intention of this invention that the rise of product viscosity will be drawri if it 
exceeds 60 % of the weight, and cause [ when less than 20 % of the weight, moisture resistance is 
inferior, and ] trouble to workability, and it is a low elastic modulus. As for the inorganic filler of this 
invention, it is desirable that mean particle diameter is [ a maximum grain size ] 27 micrometers or less 
in 0.5-10 micrometers. When the viscosity of a liquefied resin constituent becomes it high that mean 
particle diameter is less than 0.5 micrometers, handling nature worsens, there is a problem that it 
becomes impossible that it is hard to respond to the wafer and substrate which have a complicated front 
face when mean particle diameter exceeds 10 micrometers, and a maximum grain size exceeds 27 
microm eters, there is a problem that it can be hard to set up spreading thickness thinly. 
t0019T^ Mgh-bnjlin g po int solvpnt is used in this invention. As a high-boiling point solvent, there are 



nng type ketones and ethylene glycol, such as gamma-butyrolactone, etc., for example. As an addition 
of a high-boiling point solvent, a high-boiling point solvent is 5 - 20 weight section to all the epoxy resin 
100 weight sections. If high-boiling point solvents are under 5 weight sections, resin ingredient viscosity 
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becomes high, if there is a problem of being inferior to workability and a high-boiling point solvent 
ex ceeds 20 wg ight-sections, the viscosity of a system will fall too much, and there is a problem of 
cpa^li ng on a spreading side . 

[OOiOpl his invention can use a hardening accelerator. Generally as a hardening accelerator, it is used as 
a hardening accelerator of an epoxy resin, for example, and imidazole derivatives, phosphorus 
compounds, a diaza compound, a tertiary amine, etc. can be mentioned. 

[0021] Moreover, even if it uses additives, such as the catalyst for promoting other resin and reactions 
other than the aforementioned indispensable component if needed, a diluent, a pigment, a coupling 
agent, a flame retarder, a leveling agent, and a defoaming agent, it does not interfere with a liquefied 

closure resin constituent. 

[0022] The manufacture approach of the liquefied closure resin constituent used by this invention carries 
out weighing capacity of an epoxy resin (melting of the solid case is carried out with a solvent), 
diaminodiphenyl sulfone, the filler, etc., and they are made it to carry out homogeneity distribution 
using roll kneading etc. first. Furthermore degassing is carried out and it produces. 
[0023] The modulus of elasticity in tension of the liquefied closure resin constituent by this invention is 
3 or less GPas. When a modulus of elasticity in tension exceeds 3GPa(s), the stress relaxation nature at 
the time of a heat-resistant impact test becomes weak, and there is loam ******** jj^^ pQQj. package, 
such as a chip crack of a semiconductor device. 

[0024] The manufacture approach of the semiconductor device of this invention applies a liquefied 
closure resin constituent to the wafer or chip with which the substrate or the electrical circuit was 
formed. The approach by which printing, dispensing, the spin coat, the imprint, etc. were known fi-om 
the former can be used for the approach of applying a liquefied closure resin constituent. Print processes 
are desirable in it. This tends to control thickness and has the advantage that fiitility of the resin to be 
used can be lessened. Subsequently, it is the manufacture approach of the semiconductor device which 
consists of a sticking-by-pressure process which carries out the dicing of the process and wafer which 
form the applied liquefied closure resin constituent into B-stage, joins the process which piece [ of an 
individual ]-izes a semiconductor device, and the semiconductor device and substrate which were piece 
[ of an individual ]-ized, is made to carry out a heating flow of the liquefied closure resin constituent 
formed into B-stage by coincidence, and is cooled. 

[0025] The liquefied closure resin constituent used by this invention is a resin constituent in which B- 
stage is possible. After applying a resin constituent as B-stage as used in the field of this invention is 
possible, a reaction can be advanced at comparatively low temperature, it can change into a tuck free- 
lancer's condition, and a reaction hardly advances one month or more by the storage temperature of 
ordinary temperature, but it has the property which can be remelted and pasted up at elevated 
temperatures, such as the time of bump junction. 

[0026] The mechanism has a thing using the reactivity of active hydrogen and an epoxy resin, the 
approach of volatilizing the back solvent made to once dissolve a crystalline compound in a solvent, and 
making it into a tuck free-lancer, etc. The latter technique is taken in this invention. It is desirable to use 
a polar solvent as a solvent. What the compoimd which has polar groups, such as alcohols, phenols, and 
ketones, is mentioned as an example of a polar solvent, and has a high-boiling point is desirable. It is 
because there is a possibility of causing trouble to the solubility of the whole resin ingredient constituent 
as it is a nonpolar solvent. The manufacture approach of other semiconductor devices can use the 
conventional well-known approach. 
[0027] 

[Example] In the <example of manufacture of reactant of silicone modified epoxy resin (modified resin - 
1)> general formula (2), added triphenylphosphine Ig as a catalyst to lOOg (weight per epoxy equivalent 
181) of epoxy resins of m= 0, and 18g (hydroxy 1 equivalent 1 14) of bisphenol A, it was made to react at 
180 degrees C for 3 hours, and modified resin -1 was obtained. 

[0028] In a <example of manufacture of reactant of silicone modified epoxy resin (modified resin -2)> 
general formula (2), add triphenylphosphine Ig as a catalyst to lOOg (weight per epoxy equivalent 330) 
of epoxy resins of m= 1, and bisphenol F(hydroxyl equivalent 100)18g, and it is made to react at 180 
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degrees C for 3 hours, and is modified resin. - 2 was obtained. 

[0029] Weighing capacity was carried out according to the formula of an example 1-2 and the <example 
1-3 of comparison> table 1, it kneaded by the mixer, and the liquefied resin constituent was produced 
after vacuum degassing. Next, in order to grasp a property, the following substitution properties were 
evaluated. 

(1) Modulus of elasticity in tension : the liquefied closure resin constituent was applied by screen-stencil 
as an evaluation sample on the aluminum plate which has a 1 0.0x100.0x0.5mm cavity, and after making 
it form into B-stage with the curing oven for 100 degrees C / 1 80 minutes, what carried out standing for 
60 minutes with 150-degree C curing oven was used, the test piece — the product made from a cage en 
tech - it measured by part for test period/of 1mm using tensilon / RTA-100, and it pulled from the 
obtained S-S curve, and the elastic modulus was evaluated. 

(2) Curvature : after printing the liquefied closure resin constituent produced on the copper frame vsdth 
silver plating with a thickness of 250 micrometers in magnitude with a magnitude of 15x6mm timely as 
evaluation of the curvature of a resin ingredient constituent and making B-stage form with the curing 
oven for 100 degrees C / 180 minutes, the 15x6x0.3mm silicone chip was mounted in 150 degrees C / 1 
second, and carried out hardening adhesion in 150 degrees C / 60 minutes. The variation rate of the chip 
of a longitudinal direction was measured using a contact process surface roughness meter as a scale of 
low stress nature, and the amount of curvatures was measured by the difference of elevation. 

(3) Bond strength : after applying a liquefied closure resin constituent to the front face in which the 
solder resist (PSR[ by the solar ink company ]-4000/CA- 40) was formed on the substrate made from BT 
resin, as an organic substrate and making B-stage form with the curing oven for 100 degrees C / 180 
minutes, the silicone chip of 2x2mm angle was mounted after 150 degrees C / 1 second, and carried out 
hardening adhesion in 150 degrees C / 60 minutes. Pulling gage (manual die share on-the-strength 
measurement machine) measurement of the die share reinforcement was carried out as a standard of the 
adhesive strength of 240 degrees C / 10 seconds after. 

(4) The dam material of the ingredient which added the detailed silica (trade name Aerosil) 5% of the 
weight, and was made to thicken was overly carried out to the liquefied closure resin constituent to 
evaluate and the same liquefied closure resin constituent, and the cavity of 10mniX20ninTLXlmm was 
beforehand formed in the substrate used by heat-resistant impact test: (3). The still more nearly same 
liquefied closure resin constituent as this cavity was applied and stiffened, and the sample was produced. 
This sample (n= 10) was applied to the -65 to 150 degrees C thermal cycling test, and the existence of 
the surface crack after 1000 cycles was observed. 

[0030] The above-mentioned measurement result is shown in Table 1. 
[Table 1] 
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*1 spherical - silica:mean-particle-diameter: - 5 micrometers and maximum grain size:23micrometer*2 
[0031] to which remelting nature makes it good 150 to be degrees C / to be promptly discovered within 
2 sees As shown in Table 1, in the examples 1 and 2, the amount of curvatures to adherend was low, and 
since the stress concerning a package was eased, the result that it was strong also to a heat-resistant 
impact test was shown. Moreover, as for these liquefied closure resin constituents, it tumed out that B- 
stage-ization can also be performed easily and the LIFE also has one month or more. However, like an 
example 3, depending on the epoxy resin used for a reactant, or bisphenols, B-stage nature could not 
attain low stress-ization of the reaction melt of a good thing, but the amount of curvatures became high 
and the result that thermal shock resistance was also inferior was obtained. On the other hand, in the 
example 1 of a comparison, although it is the ingredient which has a low modulus of elasticity, it is 
lacking in B-stage nature and contrary to the intention of this invention. Moreover, in the example 2 of a 
comparison, the formation of B-stage had the large amount of curvatures of a possible thing, and the 
modulus of elasticity became high, and the defect occurred to the heat-resistant impact test, without the 
ability easing stress concerning a package. 
[0032] 

[Effect of the Invention] By closing with the liquefied closure resin constituent of this invention, the 
liquefied closure resin constituent [ B-stage is possible and ] which it has a low modulus of elasticity 
and high-reliability, and can reduce the curvature of a package very much was able to be obtained. 
Semi-conductor mounting of high performance is attained with the liquefied closure resin constituent of 
this invention, and a industrial merit is large. As an application of this ingredient, furthermore, besides 
the diamond touch application of a device and a mother board The adhesives of the heat sink and 
substrate which are used by E-BGA (Enhanced Ball Grid Aray) which possesses the heat sink of metal 
in order to raise heat leakage nature, Or it sets to mounting of a flip chip, the wafer level CSP (Chip 
Scale Package), etc. The closure of the object for die ATTACHI and bump protection, or a metal post is 
applicable to NCP (Non Conductive Paste), NCF (Non Conductive Film), etc. realizable to coincidence. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The epoxy resin which has the epoxy group of two or more organic functions, the silicone 
denaturation liquefied epoxy resin which has the disiloxane structure expressed with a general formula 
(1), In the liquefied closure resin constituent which consists of diaminodiphenyl sulfone, an inorganic 
filler, and a high-boiling point solvent The liquefied closure resin constituent characterized by the 
modulus of elasticity in tension of the hardened material of 5 - 20 weight section implication and this 
liquefied closure resin constituent being 5 or less GPas about a high-boiling point solvent to the 
equivalent section and all the epoxy resin 100 weight sections in a curing agent to all the epoxy resin 
100 weight sections. 
[Formula 1] 

i|-0-Sl (Al : 7JP+>U«Xtt7i=*») 

A, fi^ 

[Claim 2] The liquefied closure resin constituent according to claim 2 in which a siUcone denaturation 
liquefied epoxy resin is shown by the general formula (2). 
[Formula 2] 

CH|HCHCHaO(CHj)j-^I-(OSI)n-(CHJpCHj<^— CHj 
O CH, Ch, O 

aMBfl Ci»OlU±CE)HK) 

[Claim 3] The liquefied closure resin constituent according to claim 2 which compounds the bisphenols 

(b) expressed with the silicone denaturation liquefied epoxy resin (a) whose m of a silicone denaturation 

liquefied epoxy resin a silicone denaturation liquefied epoxy resin is indicated to be by the general 

formula (2) is 0, and a general formula (3) by the pyrogenetic reaction. 

[Formula 3] 
-«SC(3) 

PH _ PH ^ OH 
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[Claim 4] silicone ~ denaturation - liquefied — an epoxy resin — silicone — denatnration - liquefied — 
an epoxy resin — (— a -) ~ a bisphenol — a kind — (~ b — ) — a mole ratio — {— (— a ~) — an epoxy 
group - a mole ratio - /-- (- b — ) - a hydroxy! group — a mole ratio --} ~ one - ten — the range — a 
pyrogenetic reaction — compounding - being according to claim 4 « Uquefied ~ the closure ~ resin - a 
constituent . 

[Claim 5] The liquefied closure resin constituent according to claim 2 with which the epoxy resin which 
contains the epoxy group of two or more organic functions in [ all ] an epoxy resin is contained 15 to 

50% of the weight. 

[Claim 6] The liquefied closure resin constituent according to claim 2 which the mean particle diameter 
of an inorganic filler is 0.5-10 micrometers, and a maximum grain size is 27 micrometers or less, and 
contains an inorganic filler 20 to 40% of the weight to a liquefied closure resin constituent. 
[Claim 7] The liquefied closure resin constituent according to claim 1 or 2 whose liquefied closure resin 
constituent is a resin constituent in which the formation of B-stage is possible. 
[Claim 8] (1) The process which applies on a wafer the liquefied closure resin constituent in which B- 
stage is possible, (2) The dicing of the process and (3) this wafer which form this liquefied closure resin 
constituent into B-stage is carried out. In the manufacture approach of the semiconductor device which 
consists of a sticking-by-pressure process which joins the process which piece[ of an individual ]-izes a 
semiconductor device, and the semiconductor device and substrate which were piece[ of (4) 
individuals ]-ized, is made to carry out a heating flow of this liquefied closure resin constituent formed 
into B-stage by coincidence, and is cooled The manufacture approach of a semiconductor device that 
this liquefied closure resin constituent is a liquefied closure resin constituent according to claim 1 or 2. 
[Claim 9] The semiconductor device manufactured using the liquefied closure resin constituent 
according to claim 1 to 8. . 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-biii/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncip... 9/16/05 



mB*mmif (jp) & §i 4^ If & ^ (a) ammmimm 

#g§2002- 121259 
(P200Z-1212S9A) 
(43)^ B ¥im4¥4A23B (2002.4.23) 



C08G 



C08K 
C08L 



59/20 
99/14 
50/50 
3/00 



PI 

C0 8G 59/20 

59/14 

S9/S0 
C0 8K 3/00 
C0 8L 63/00 

m:SSS<OWc9 OL 



4 J 002 
4 J036 
4M109 
SP061 



Z 

(Asm 





(m2000-318e97(P2000-318eg7} 




000002141 












¥dil2^10^ 19B (2000. 10. 19) 




XSaKA;ilKMUri2Ta 5#8# 
















3tD$^Ea;iiK3tuft;ii2TB5»8^ mc 



















(54) [9fi»cD«»] mm±mmm. ^mmB<D$^&mEiXPfm#m^ 



(2) 



!^2002-121259 



Sl-O- 



ic«tTS»jSiJsait 5-2 oMMs^*, wsemt± 



[^b21 



C,^lrpClM)(pll^-{0|)n-<qHJiOC^ 



i:H!t* ( 3 ) •C^3ii&b';^7*y-;WS ( b ) fc^* 




BI(i-l,2.S,4.S) •.StSimi''l07M^Jm 
JtU7*JMt 



[11^61 amy^'^-^m&ifio. 5~io 
mmLUziiLximy ^ 5-^ 2 o~4 oaa%#o 



40 



[ii*«8 1 ( 1 ) f!^x7—i^mmm±mm. 
mii^3-js-±izmm-^xn. ( 2 ) wmm±m 



[0001] 
[00021 



(3] 

3 

<^IS**»^.'-K-^l'^^'J y Krw>f (BGA) coa^r/t y 
^-y*<li;t.-C^TV^S. BGA(it-;l.HSUIiXli«t 

[00031 ztiii^t tx. lemtiimi-hfzibiz 
amy ^'^-comdti/^-fi mm=t y Ktit 

[ 0 0 04 ] Mfc I Cf--,T<r)^m.'}L. I 
•y^r_i;;ft»^^y^y^_i;^\i^Lt:v^S. set:, 20 

i^l^*«fft>ti.Ti3'). ^a^«^r^N- y^^->''!^fc:^ 
!R^^:K-y^r_j;t:^4fc^ gfV^V1f-;K-K^'>xA 

-{::M^L^Jth.{f^^.-f. ^N--yir-i;#ttJ|6i±$-(ir 
S:ttofc:t>>A->y^-i^-<OfiR0fl:**^ilSii:^r^. 30 
[ 0 0 0 5 ] . i£^-C«:*Sl^'f XayirvT^^s^ 

[00061 mM±mmii-m}iz:j^n^^i^mm. 

<^)faiaSS:»ft-t5*ai: LT. ( i ) »fl3BK^)*lS» 

m^:Tifh . ( 2 ) ISIS:*)^^^^!!^!.^^?^^;?. 

^ns. L*^L, ( 1 ) co^iimiz»mizmi^ 
[00071 mm±mm(omw^h LT«i^ u rj -y 



^2002-121259 
4 

[00081 

c^^=5rvv?.y^r_i^'i^^i.s-t^iirtgtt. immm 

[00091 

^x^c^v-fflig 10 0 mmsnzM Lxmfmi^^aM. 

^x;K^yffllil 0 0MaJ{c«LTs»^jS«IE$^ 5~ 

wm-ir^^i'mm. -m. ( 2 ) -c^snsv-'j n- 

y^>8t«xdf=^f vfiaiKOmdJO-Cibl.i^'J 
?BPKx,-}f4f v-fiJlii ( a ) tHR* ( 3 ) T^$*l.Sb'X 

SEttflSPRxdCdf i^^H ( a ) i: b'X7x ( b ) 
fctf)*;Ht { ( a ) <OXjK=SE->'S*^l'Jt/ ( b ) (?>3||«K 
S*/Ht> *«1~1 0<^SircJniaRI5fcJ: 
i>(OTS>*). :^x,-K^viail§«t>fc:-'SigtUiOX;lf^y 

ai^^x;K=^r>'i»i!i)6«i 5~5 oss%^a*t. nm 

y^^-ffi^^mifio. S'-'i 0 urn. i)--yWcm& 

if27iimmxh*). mm±mmmi\znLxiik 
siw^mmstmmmnxhh . 

[00101 ( 1 ) B-Xx->nfrig^r}0Ett«jhfflllfflj£ 

'mi^3iJ\-±tzmK-ti>JM. ( 2 ) ismt±m!m. 
mn^B-XT^i^itt&xm. ( 3 ) if-^xM-s^^^f 

i^y^^t. ^»:^^2rm^-ti.xg. (4)<an-'(b 

X. Wimm±mi!Sim!\iMp±M<Dmm±mmmmi 
m±mmimi:m\>-^xm^iu:im#^tsxhh. 

[00111 
[^41 



5 



-|i-o-|i 

A, A, 



l<t5} 



(4) 



^2002-121259 
6 



C^J^HCH,0(CHjfe-J-(0|)n-(piy^H,C5H-^H, 




110-1.2.1.4,0 :l«ttW307iMriMI 



[0012] 

iaKK«x,-K'^rS/ffllig<0^-C*S^xdf'^rS^fifligO2 

o-4oaft%-c&sit*5aaLo. 2 0Ma%*si 

■C&St. Mfittx^-K^^-ffllitOi^ttAJSit-r. B-X 
[0013] ftjico J: p lizmcMt LX 'JT^/-Jyx. 

■fi>tm<^j:hi5^njphhfd!b. :^^i'mmt lx 

«x4t^v'^a*>-2 0 0&±X'Qr>x.i^^i^Wfi2'm. 40 

iiiafi*''2 0 0 i ^A'>-^\^h\srx^-i^m<mmim 

^fm. mzmim^^i i o o o p p idot-c* 
[00141 *j%Bg-cfflv^/i>nsHSfc* ( 1 ) xm^ti 
figfc L-c«. ^mmiz-^ ( 1 ) T-fl^$fti.ty 



* L-Td. HfcC (2) -C*^ii&i^yr?-y^a:>-K:^f 

g^S/ y 3-ySgttX;K^ v-SlflgtRiBL d S1B»«i5&W 

-;l^A^h'X7 X /-;i'FMxdt^i^SBg<7)J: a ^i-V 
o#'9-y«3t**$^rV^iej[Rxd?^>'lSliii:, x,-if4fi^ 

aSrWt. *oH&« ( 1 ) T^^iiStyi^'i^D^-^- 

HH* ( 2 ) -e^^n. a.om=ot*&i^'j3-yig 
ttx.-Kdf s^iiuii: h*x7 X y-;Mi*xdf^ '>mmm 

in=lJaJ:T*->T*»3¥tt*5rffiTS^Tl8ia 
o^m^^S^teOX^, m=OijtX Off* tW 

[ 0 0 1 5 1 HS^ ( 2 ) 3-y3atx 

iC(2)<^x.-K4f>'fflli(a) i:HRse(3)T^$it 

SJ:d^rh'X7xy-;Mi (b) fc^S^L, <mizX 

*)mi^^mx. 1 0 oicjjuitT^-c^^-iirs. mmt 

{ ( a ) (OXdC^i^Sfi/ ( b ) <0*i^a*> t LT 

<. (a)/(b)*»-i~iOT'&l.c:fc*«J:0liit 

•CjaPK7xy-;W*aSJntTt>. t>»l^RJSU'5r<r^:t»^> 
■CfeO. 1 0«±(c^ri.fc*Ri5lgST*Si^y3-y 



(5 

7 

^mmmme^mmmi 5 g p a jarr* 0 . 

[0016] h'>^7xy-;MIS<0Wi:LTtt. h'X7x 

7^f-;Pb'x7xy-/i^A. Th^p<f-;i'h*x7xy- 
A'F. r^9^^y^t*:5C7xy-;^s. v^tHn^rS^i^ 
7x-;PX-t;K >''bKn^S/'<.yV7x>'y, o-h 10 
Hnafi^7xy— ;K n-b Fo^i^^xy— ;K p-b H 
a^v-7xy-yp, b'7xy-/^, xh7;<f-;l'b'7x 

y--;i/, xf - y X :^t'x 7 x y-tK ^ f-^wxf - y 

b'x (^f-;i'7xy-;l^) . a-^f-zi^yi^'Uxi^t* 
X7x.J—)V^ i^^'0'V!^fi^'Jx>'b'X7xy— ;K T 

y;kfl:b'X7xy-;i^A^»fi?>ti.. ::*7./5>{i#4lir*> 

7x-;kx/i/*>'^SEfl:»l*Jjf^Lv^. Z-ixm-xf- 
LV-«tJ6-CJ)l.. vT5yv7xr:;px;k;J^y«?)m!nat 

^k^iaS-ffiU^O. i?at \.xm^^ h7>f 
7) ^Hjl^mS (>'x;l^77^7) im-jihithtL 

[0018] *l|BH-CfflV^^iS«7 -f ^-coWfc LT 

^^7 >f 5-««t tT«^. SR. - -/ 30 

^Ko;t«>. ?a«ffl]^fflfi£!B9t^2 0-6 0aM%TS>S 
^i:*«if4U^. 2 0aa%5-TlHlSi:iB^ttA^O. 
60S«%l&±|5l6i:i8f^ScOJ:#2:^&. f^ttt: 

T^^&6»'0. 5~10jt/mTa:*cESI*>'2 7jum 40 
JaTr*SC:i:**»*U^. ¥i^eS36«0. 5jum*SI 

^rO. ¥i^tg*510jum5rS;t?,t1gSI^®**T 
a'>xy\-J?^(cJtLT*flST#fc<<^:Sfc»r^5ra 

[00191 *l6BrC{iSa|}^S«^^ffl<r^S. 

««0^»l«t LXii. ^x.-tf=^f i/lillgl 0 oaft»»d^ 50 



1^2002-121259 
8 

L-C«3l^^i5~2 0Ma5-Ci>S. Kgt^im** 
[0020] *||HHI4«{fc{ei0raS-fflv^Si t*«T§ 

h, wmmitLxii. mm. -muzx-^i^iym 

10 02 11 tti. m^±mmmmiizit. mB(m 
mi^(miZimtz!6 txm<omm'miimthfz 

[0022] :m9ct:m\^hmm±mmi&mi<nm^ 
ma. t-fx,if=^E-i'isjii {wm>^\mmxTm^ 

^h) . i/T5yi^*7x::^/l/:^;P*>'. 7^7-^^ff 

[0023] *f6BBfc J: SfKttSih«»li§a^!»c05l5S3i 
tt^l3GPamT-C*S. 5l56Wtt**«3GPaS-iS 

tat***!.. 

[0024] *l6BHo^«:^<olsg:traii^ 
K{±^lHl»)WBl«$ilfc>>x/N-X«^yrfc?BEK 

[0025] *l£B8T^fflv^S?««»±«llgfflj£!Hsti, B 
[0026] -eiO^*-XA{4«tt*«f:X;K=^ri^89M 

mm^^msm:mm^x^ ^^-7 y-t-rs^a 



(6 

9 

100271 

{^Mm- 1 ) >HRiC ( 2 ) fc:tJV^Tm= 0<n 
X.-Kdf j^Sli (X;K^$/S»1 8 1 ) 1 0 0 g. b'X7 10 
x/-;l.A (^SaSftl 14)1 8 gtcftJSSEi: LT h 
l»7xr:;i.7:rX7-fyigS:ganiL. 180X:-C3^ 

[ 0 0 2 8 KJ^ U 3-y3gex,-K^f i^fiSliOSieiBJ^ 
iSJiM (^gttfflig- 2 ) >HtR^ ( 2 ) fc:±}V^-Cm= 1 
<^4f#>'8!lii (x4f^i^SJl3 3 0) 1 0 0 g. b'X 
:7xy-/PF (*i^S«100) 18gtcttBKhLT 
hy7x:::/l^7*X7-f yi gJ^L. 180X:tr3 
i^HRJE$-fr-CgSttiailg-2 

[OO291<SQi50ll-2. ik«Ml-3>*l<^ 20 

( 1 ) 5i5^tt* : mm-yrivt lx. i o . oxi 
0 0. 0x0. smnKo^^hr-f 5-^rrsr;i'5«± 

$•10 ox:/ 1 8 O^J-^^MSfl^JPTB -x-r-i^'^^-ttr 
*>^> 1 5 Orc^fl^rre O^^^g^itTttcoSrftffl 



1^2 002-121259 
1 0 

2 5 0i/m<Oig^ -y^ft^^^U-AtCf^LyiilSPIJ^S 
jt^liiBiS!}«J$jilft^# S 1 5 X 6 mmiO*^ 3 tWeiJ 

t. 1 oo"C/i 8 0^«o®fl:^rB-x-r-i^fl:$* 

T*»/9l 5x6x0. 3mm<0i^U3— y-^-yTi&l 5 

or/i^-ev^yfLT. 1 5 o-c/e o^-e»ft«^ 
x^-)im<ry'i-'/rff>$m.i$i^L. -eosisufcio 

( 3 ) ««SS]S : ^rSffiSt LT BTl^x'>g^lg± 
fc:, v^k^^-i^i^'xh (±i©>fy^^lJiPSR-4 0 0 

o/cA-4 0) imLLt:mi^i::mm±w^mm 

Sr^L., lOOr/lSO^i-Olg^KjFTB-Xr-i^* 
^;3-tT*»f>2x2mm^|(^)i^'J 3-yf-»/rSr 1 5 0 

t:/ 1 mtX"7*J yvL. 15 0*0/6 o^tw^^^ 
24 ot:/ 1 o^fct>{ts^:ft<oB3fi: lt 

•frfe^fi$^:J^A*tUT. 1 0inmX2 0mmXlmm<0 

r;^^f^L:t. (n=io)$-6 5x: 

*»^> 1 5 bx:^^1^>^ ^';n^(c*>it. 100 oi^>f ^ 

10 0 3 0] JjBOSI^mS-* 1 tCS^f. 
[^11 



(7) !|fS2002-l 21259 

11 12 
«1 

















10O 


100 




100 


100 








100 








50 


100 


100 




60 




20 


17 


20 


10 


20 




15 


15 


IS 


10 


15 




55 


60 


50 


50 


120 














!litt*(GPa) 


0. 4 


1. 5 


1. 0 


0. 3 


9.0 




5 


9 


9 


3 


no 


(N/2x2mm) 


30. O 


54.0 


10,0 


17. 4 


44.0 




31. 2 


53. 2 


9. 4 


N/A 


44. 2 


B-Xx— V 


30. 5 


53. 5 


8. 6 


N/A 


44. O 




0/10 


0/10 


5/10 


0/10 


a/io 



*1 5jtim. 2 3 * Lst. 

/zm [0032] 

* 2 SJSiHfc&si 5 0-0/2 s e dJlrtt^JS^^tcH [I6BB<7^*] *l6HB<^}S[«S±eilgffljS!|*|-C»±-rS 
3Sf-S c: ^fi»t-r5 J: 0 . b -:^7—i^ti^TMr:>^^. mm 

[0031] ^nc^L/iiotC. IISSMiai^2t1i !ffittSr*L. >'N->y^— xORO^^fStcffiS^-e-Si i: 

07>f 7<, l.^flJa±*t'Cv^4C:fc*«5h&»o/i. /trt* ^<7)fliifc:. miJBmi:m±.^^ht:tbtzji^fUD\L-h 

mm3(r>XotZ. mmizm^^'^hXj^^i^mm' i^y^^mmttiE-BGA {Enhanced Ba 

h'X7iy-;Ma{c:J;-5T{i, B-::<.x->''tt«S»^ 11 Grid Ar ay ) ^fc'T<§M$tLSb-hi/' 

^rO.HiffiWtfc^&kV^otSSA^'c.tut. -P'^/kCSP (Ch i p Scale Packag 

-Xx-i^'ft L < . *^BB«:oS0t:R-r S . * ^: . hcoMih?: & N C P ( N 

imm2-CiiB-X7—i^itti«im^i>ff)C0,R')Mi^ 40 on Conductive P a s t e ) •«?>NCF 

*y5:»tt$3&*S<'5r'5. >'^y^-vt::*»3&»&X (Non Conductive Filin>^iffc:t 



(51)Int.C1.7 
. HOIL 21/56 
23/29 
23/31 



F I 

HOIL 



21/56 
23/30 



E 
R 



(8) 



!^2002-l 21259 



F5^-A(##) 4J002 CDOSW CD06W CDllX CD20X 
CP05X DA017 DA077 DA087 
DA097 Dei47 DE237 DF017 
DJ017 EC048 EL068 EV216 
FD017 FD146 GQ05 HA05 

4J036 AA05 AD04 AD07 AF05 AF15 
AJ21 AK17 CA08 DD05 FA02 
FA03 FA04 FA05 JA07 KAOl 

4M109 AAOl BA07 CA04 CA12 CA26 
EA02 EAIO EA20 EB02 EB04 
E606 EB07 EB08 EBll EB13 
EB18 £004 EC20 GAIO 

5F061 AAOl BA07 CA04 CA12 CA26 
FA06 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the appUcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

;fp BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

M LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



